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l.o  SUMMARY 


The  first  series  of  wind  tunnel  tests  were  coveted  on 
June  15  and  the  second  series  is  scheduled  to  begin  on 

June  25. 

Preliminary  force  and  moment  data  indicate  that  large 
improvements  in  performance  were  achieved  relative  to  the 

basic  F-8 . 

Several  alternative  leading  edge  concepts  permitting 
increased  deflection  have  been  designed. 

Approximate  weight  increments  for  the  boiler  piate  tech¬ 
nology  demonstrator  prototype  have  been  determined. 
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2.0  TECHNICAL  STATUS 


WIND  TUNNEL  TEST  PROGRAM 

The  initial  series  of  wind  tunnel  tests  which  were  designed 
to  demonstrate  the  aerodynamic  advantages  of  an  advanced  tech¬ 
nology  variable  camber  wing  have  been  completed.  These  tests 
were  conducted  during  twenty-four  shifts  of  occupancy  time  at 
the  NASA  Ames  14-foot  transonic  wind  tunnel  between  May  21  and 
June  15,  1973. 

The  configurations  tested  consisted  of  the  basic  F-8,  the 
F-8  with  an  advanced  technology  wing,  the  advanced  wing  with 
simple  hinged  leading  and  trailing  edge  flaps  and  various  com¬ 
binations  of  smooth,  curved  variable  camber  flaps,  A  summary 
of  the  test  configurations  and  tost  conditions  is  presented  in 
Figure  1. 

Examination  of  preliminary  force  and  moment  data  indicates 
that  very  substantial  performance  improvements  over  the  basic 
F-8  were  obtained t  however,  the  magnitude  of  these  improvements 
will  not  be  determined  until  final  data  are  available  from  NASA 
in  early  July. 

The  wind  tunnel  model  of  the  ATVCW  was  equipped  with  two 
streamwise  rows  of  pressure  taps  at  24%  and  641  seroispan  respec¬ 
tively.  Preliminary  test  results  indicate  fairly  good  agreement 
between  theory  and  experiment  for  approximately  similar  conditions. 


PRESSURE  DATA  OBTAINED 


NOTE  i  0  -  SIMPLE  HI%'G£D  C  •  CCNFOi IMAL 


Figure  2  shows  a  comparison  of  the  theoretical  and  experimental 
pressure  distributions  at  the  inboard  wing  station.  The 
experimental  pressure  distribution  has  a  slightly  higher  peak 
at  the  leading  edge.  At  the  rear  an  expected  decambering  effect 
takes  place  due  to  viscous  effects.  The  outboard  wing  (Figure  3) 
shows  g^od  agreement  of  the  peak  pressures,  but  a  slightly  lower 
overall  C  -level  on  the  upper  surface.  Boundary  layer  buildup 

Jr 

again  causes  a  decambering  effect  towards  the  trailing  edge. 

The  next  series  of  wind  tunnel  tests  is  scheduled  to  begin 
on  June  25  in  the  NASA  Ames  9x7  supersonic  wind  tunnel.  These 
will  be  followed  directly  by  low  speed  tests  during  the  next 
week  in  the  Ames  12-foot  pressure  wind  tunnel. 
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STRUCTURAL  DESIGN  TRADES 


A  number  of  variable  camber  leading  edge  concepts  have  been 
designed  in  an  attempt  to  improve  on  the  original  concept 
described  in  Reference  1  and  shown  in  Figure  4.  The  design  trades 
included  consideration  of  concepts  to  achieve  greater  deflections 
and  no  reduction  in  lifting  surface  area  with  deflection. 

Several  of  these  concepts  are  shown  in  Figures  5  through  7 . 

Figure  8  presents  a  comparison  of  the  relative  shapes  and  exten¬ 
sions  of  the  leading  edge  flap  systems  for  both  the  high  speed 
maneuver  and  low  speed  takeoff  and  landing  conditions,  A  simple 
hinge  flap  is  included  for  comparison. 


Reference  1?  Ishimitsu,  K,  K.;  w!*5cH:*'anization  and  Utilization 

of  Variable  Camber  in  Fighter  and  Attack  Airplane  ft * ; 
booing  Document  DlBO-15377-1 ,  January  1973. 
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STRUCTURES 


The  main  wing  structural  box  has  been  sized  and  weighed. 
Leading  edges  based  on  the  original  design  concept  have  also 
been  sized. 

Input  data  for  the  flutter  analysis  has  been  generated 
and  results  will  be  available  during  the  coining  month. 

Potential  flow  theoretical  pressures  have  been  computed 
for  the  basic  wing  and  with  the  leading  edges  drooped  30  degrees. 
They  confirm  the  assumption  that  leading  edge  upper  surface 
pressures  approach  a  vacuum  at  buffet  lift  coefficients. 


3.0  NEXT  REPORT  PERIOD  PROJECTION 

During  the  next  report  period  the  principal  effort  will 
involve  conduct  of  the  wind  tunnel  tests  at  NASA  Ames  Research 
Laboratory  and  analysis  of  the  data  from  the  initial  series  of 
tests . 

The  structural  design  trades  will  continue  and  the  loads, 
stress,  flutter  and  weights  analyses  will  near  completion. 

Safety  and  failure  mode  analyses  of  the  control  systems  will 


be  conducted 


4.0  EXPENDITURE  STATUS 


As  of  mid-June  1973 ,  the  program  expenditures  are  within 


the  revised  forecast. 


